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4HE IMPACT OF ENVIRONMENTAL CHANGE ON THE USE OF
EARLY POTTERY BY %AST !SIAN HUNTERGATHERERS
!LEXANDRE ,UCQUIN (ARRY + 2OBSON 9VETTE %LEY 3HINYA 3HODA $ESSISLAVA 6ELTCHEVA +EVIN 'IBBS #ARL (ERON
3VEN )SAKSSON 9ASTAMI .ISHIDA 9ASUHIRO 4ANIGUCHI 3HOTA .AKAJIMA +ENICHI +OBAYASHI 0ETER *ORDAN 3IMON
+ANER /LIVER #RAIG
5NIVERSITY OF 9ORK 5NIVERSITY OF #ALIFORNIA "RITISH -USEM 3TOCKHOLM 5NIVERSITY .IIGATA 0REFECTURAL -USEUM OF (ISTORY +OKUGAKUIN 5NIVERSITY #HUO
5NIVERSITY 5NIVERSITY OF 'RONINGEN 3AINSBURY )NSTITUTE FOR THE 3TUDY OF *APANESE !RTS AND #ULTURES
3UBMITTED TO 0ROCEEDINGS OF THE .ATIONAL !CADEMY OF 3CIENCES OF THE 5NITED 3TATES OF !MERICA
4HE INVENTION OF POTTERY WAS A FUNDAMENTAL TECHNOLOGICAL AD
VANCEMENT WITH FARREACHING ECONOMIC AND CULTURAL CONSEQUENCES
0OTTERY CONTAINERS lRST EMERGED IN %AST !SIA DURING THE ,ATE
0LEISTOCENE IN A WIDE RANGE OF ENVIRONMENTAL SETTINGS BUT BECAME
PARTICULARLY PROMINENT AND MUCH MORE WIDELY DISPERSED FOLLOWING
CLIMATIC WARMING AT THE START OF THE (OLOCENE 3OME ARCHAEOLOGISTS
ARGUE THAT THIS INCREASING USAGE WAS DRIVEN BY ENVIRONMENTAL
FACTORS AS WARMER CLIMATES WOULD HAVE GENERATED A WIDER RANGE
OF TERRESTRIAL PLANT AND ANIMAL RESOURCES THAT REQUIRED PROCESSING IN
POTTERY (OWEVER THIS HYPOTHESIS HAS NEVER BEEN DIRECTLY TESTED
(ERE IN ONE OF THE LARGEST STUDIES OF ITS KINDWE CONDUCTED ORGANIC
RESIDUE ANALYSIS OF OVER  POTTERY VESSELS SELECTED FROM  ,ATE
0LEISTOCENE AND %ARLY (OLOCENE SITES LOCATED ACROSS THE *APANESE
ARCHIPELAGO TO IDENTIFY THEIR CONTENTS /UR RESULTS DEMONSTRATE
THAT POTTERY HAD A STRONG ASSOCIATION WITH THE PROCESSING OF
AQUATIC RESOURCES IRRESPECTIVE OF THE ECOLOGICAL SETTING #ONTRARY
TO EXPECTATIONS THIS ASSOCIATION REMAINED STABLE EVEN AFTER THE
ONSET OF (OLOCENE WARMING INCLUDING IN MORE SOUTHERLY AREAS
WHERE EXPANDING FORESTS PROVIDED NEW OPPORTUNITIES FOR HUNTING
AND GATHERING .EVERTHELESS THE RESULTS INDICATE THAT A BROADER
ARRAY OF AQUATIC RESOURCES WERE PROCESSED IN POTTERY AFTER THE START
OF THE (OLOCENE 7E SUGGEST THIS MARKS A SIGNIlCANT CHANGE IN THE
ROLE OF POTTERY OF HUNTERGATHERERS CORRESPONDING TO AN INCREASED
VOLUME OF PRODUCTION GREATER VARIATION IN FORMS AND SIZES THE
RISE OF INTENSIlED lSHING THE ONSET OF SHELLlSH EXPLOITATION AND
REDUCED RESIDENTIAL MOBILITY
ARCHAEOLOGY | EARLY POTTERY | ORGANIC RESIDUE ANALYSIS | STABLE ISOTOPES
| *ďMON
5IF QSPEVDUJPO BOE VTF PG IBSE GJSFE FBSUIFO DPOUBJOFST
SFQSFTFOUT B LFZ UFDIOPMPHJDBM EFWFMPQNFOU JO IVNBO IJTUPSZ
'SPN JUT QSFIJTUPSJD PSJHJOT BU UIF FOE PG UIF MBTU *DF "HF QPUUFSZ
CFDBNF B GVOEBNFOUBM UPPM GPS USBOTGPSNJOH NJYJOH TUPSJOH
BOE TFSWJOH GPPETUVGGT BMNPTU HMPCBMMZ BOE XBT POMZ SFQMBDFE
SFMBUJWFMZ SFDFOUMZ CZ NFUBM DPOUBJOFST 6OEFSTUBOEJOH UIF NPUJ
WBUJPOT GPS UIF FNFSHFODF BOE XJEFS BEPQUJPO PG QPUUFSZ JT B LFZ
RVFTUJPO JO XPSME QSFIJTUPSZ $FSBNJD WFTTFMT XFSF GJSTU JOWFOUFE
CZ IVOUFSHBUIFSFST JO &BTU "TJB EVSJOH UIF -BUF 1MFJTUPDFOF JO
4PVUIFSO $IJOB +BQBO BOE UIF 3VTTJBO 'BS &BTU 	ದ
 EVSJOH
HMBDJBM DMJNBUJD DPOEJUJPOT 	DB  DBM #1
 8JUI DMJ
NBUJD XBSNJOH JO UIF &BSMZ )PMPDFOF 	DB  DBM #1
 QPUUFSZ
XBT QSPEVDFE JO NVDI NPSF TVCTUBOUJBM RVBOUJUJFT BOE CFDBNF
NPSF XJEFMZ BEPQUFE 	
 0SHBOJD SFTJEVF BOBMZTJT PG &BTU "TJBO
FBSMZ QPUUFSZ 	ದ
 JT CFHJOOJOH UP FMVDJEBUF UIF NPUJWBUJPOT UIBU
MBZ CFIJOE FBSMZ QPUUFSZ JOOPWBUJPO BOE JUT NPSF XJEFTQSFBE
BEPQUJPO )PXFWFS TP GBS UIFSF IBT CFFO OP TZTUFNBUJD JOWFTUJ
HBUJPO PG QPUUFSZ VTF BDSPTT UIF USBOTJUJPO GSPN UIF 1MFJTUPDFOF UP
UIF )PMPDFOF
0OF PG UIF CFTU BSFBT UP JOWFTUJHBUF UIF EFWFMPQNFOU PG
DFSBNJD UFDIOPMPHZ JT UIF +BQBOFTF BSDIJQFMBHP EVF UP UIF JO
UFOTJWFMZ TUVEJFE TFRVFODF PG IVOUFSHBUIFSFS QPUUFSZ LOPXO BT
+ďNPO 	NFBOJOH DPSE NBSLFE
 5IF +ďNPO DFSBNJD TFRVFODFT
OPU POMZ PGGFS UIF DIBODF UP TUVEZ QPUFOUJBM DPOUJOVJUZ PS DIBOHF
JO QPUUFSZ GVODUJPO BDSPTT UIF 1MFJTUPDFOF)PMPDFOF USBOTJUJPO
	4FF 4* "QQFOEJY 'JHT 4 BOE 4
 CVU BMTP PGGFS TDPQF UP FYQMPSF
UIJT QSPDFTT JO B XJEF SBOHF PG FDPMPHJDBM TFUUJOHT 	'JH 
 CFDBVTF
UIF NBJO +BQBOFTF JTMBOET TQBO B MBSHF MBUJUVEJOBM SBOHF 	r/
r/
 XIJDI SBOHFE GSPN TUFQQFUVOESB JO UIF OPSUI UP XBSN
FWFSHSFFO CSPBEMFBG GPSFTU JO UIF TPVUI 	'JH 
 5IF USBOTJUJPO
GSPN UIF 1MFJTUPDFOF UP )PMPDFOF JT DMFBSMZ BQQBSFOU JO DIBOHFT
UP UIF DPNQPTJUJPO 	TFF 4* "QQFOEJY 'JH 4
 BOE FYUFOU PG UIF
QPUUFSZ BTTFNCMBHFT BMUIPVHI DIBOHFT JO WPMVNFT BOE TJ[FT BSF
NPSF EJGGJDVMU UP BTTFTT EVF UP UIFJS IJHIMZ GSBHNFOUFE OBUVSF
'JSTUMZ BOE NPTU OPUJDFBCMZ UIFSF JT B TVCTUBOUJBM GPME JO
DSFBTF JO UIF OVNCFS PG TIFSET SFDPWFSFE PO FBSMZ *OJUJBM +ďNPO
	4UBHF 
 TJUFT DPNQBSFE UP 'JOBM *ODJQJFOU TJUFT 	4UBHF 
 BDSPTT
UIF BSDIJQFMBHP 	
 5IJT DBOOPU TJNQMZ CF FYQMBJOFE CZ B HSFBUFS
JOUFOTJUZ PG PDDVQBUJPO UISPVHI UJNF &WFO MBSHF *ODJQJFOU TJUFT
TVDI BT ,V[VIBSB[BXB *7 JO 4IJ[VPLB IBWF MFTT UIBO B UIPVTBOE
TIFSET XIFSF TJNJMBSMZ TJ[FE *OJUJBM +ďNPO TJUFT TVDI BT /BLBOP #
JO )PLLBJEP PS +P[VLB JO ,ZVTIV IBWF ZJFMEFE UFOT UP IVOESFET
PG UIPVTBOET XJUI UIF SBUJP PG QPUTIFSE UP PUIFS BSUFGBDUT BMTP ESB
NBUJDBMMZ JODSFBTJOH 	
 4FDPOEMZ DMFBSMZ EFGJOFE SFHJPOBM TUZMFT
BOENBOVGBDUVSJOH UFDIOJRVFT FNFSHF JO UIF &BSMZ )PMPDFOF UIBU
BSF UIPVHIU UP SFGMFDU B HSFBUFS JOUFHSBUJPO PG QSPEVDUJPO BOE VTF
5IF FNFSHFODF PG SFHJPOBM QPUUFSZ TUZMFT BOE HSFBUFS TDBMF PG
QSPEVDUJPO DPSSFTQPOET UP USBOTGPSNBUJPO PG UIF MPDBM FOWJSPO
NFOU JO NBOZ BSFBT 5IFTF JODMVEF UIF FYQBOTJPO PG CSPBEMFBG
GPSFTUT QBSUJDVMBSMZ JO 4PVUIFSO +BQBO 	'JH 
 XJUI JODSFBTFE
3IGNIlCANCE
4HE MOTIVATIONS FOR THE WIDESPREAD ADOPTION OF POTTERY IS
A KEY THEME IN WORLD PREHISTORY AND IS OFTEN LINKED WITH
CLIMATE WARMING AT THE START OF THE (OLOCENE 4HROUGH ORGANIC
RESIDUE ANALYSIS WE INVESTIGATED THE CONTENTS OF  CERAMIC
SAMPLES FROM ACROSS THE *APANESE ARCHIPELAGO A UNIQUE AS
SEMBLAGE THAT TRANSCENDS THE 0LEISTOCENE(OLOCENE BOUNDARY
!GAINST OUR EXPECTATIONS WE FOUND THAT POTTERY USE DID NOT
FUNDAMENTALLY CHANGE IN THE %ARLY (OLOCENE )NSTEAD AQUATIC
RESOURCES DOMINATED IN BOTH PERIODS REGARDLESS OF THE ENVIRON
MENTAL SETTING .EVERTHELESS WE FOUND THAT A BROADER RANGE
OF AQUATIC FOODS WERE PROCESSED IN %ARLY (OLOCENE VESSELS
CORRESPONDING TO INCREASED CERAMIC PRODUCTION REDUCED MO
BILITY INTENSIlED lSHING AND THE START OF SIGNIlCANT SHELLlSH
GATHERING AT THIS TIME
2ESERVED FOR 0UBLICATION &OOTNOTES
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&IG  ,OCATIONS OF THE SAMPLING SITES DISTRIBUTIONS OF THE AQUATIC BIOMARKERSPHYTANIC ACID 322 RATIOS FROM 4ABLE 	 AND CHANGE IN VEGETATION COVER  	
ACROSS THE *APANESE ARCHIPELAGO FROM THE ,ATE 0LEISTOCENE)NCIPIENT *ďMON !	 TO %ARLY (OLOCENE)NITIAL *ďMON "	 4HE MAPS ACCOUNT FOR CHANGES IN SEA LEVEL
ACROSS THESE PERIODS 	 +EY $ARK RED COMPLETE SUITE OF AQUATIC BIOMARKERS ANDOR PHYTANIC ACID 322 RATIO  2ED PARTIAL SUITE OF AQUATIC BIOMARKERS
ANDOR PHYTANIC ACID 322 RATIO  /PEN ABSENCE OF AQUATIC BIOMARKERS ANDOR PHYTANIC ACID 322 RATIO  4"& TUNDRABOREAL FOREST #4$& COOL
TEMPERATURE DECIDUOUS FOREST 74$& WARM TEMPERATURE DECIDUOUS FOREST ,& LUCIDOPHYLLOUS FOREST
4ABLE  4HE FREQUENCY OF AQUATIC DERIVED RESIDUES ASSOCIATED WITH )NCIPIENT AND )NITIAL *ďMON POTTERY FROM *APAN
0ERIOD  3AMPLES
WITH LIPID	
&ULL SUITE OF AQUATIC
BIOMARKERS
  N	
0ARTIAL SUITE OF AQUATIC
BIOMARKERS

  N	
0HYTANIC ACID
 N	

332PHYTANIC 
N	
-INIMUM NUMBER OF
AQUATIC VESSELSᅤ  N	
)NCIPIENT CA
 CAL "0	
 	  	  	  	  	  	
)NITIAL CA
 CAL "0	
 	  	  	  	  	  	
4OTAL  	  	  	  	  	  	

0RESENCE OF # AND # !0!!S TOGETHER WITH ONE OF THREE ISOPRENOID FATTY ACIDS


0RESENCE OF # !0!!S AND 4-4$ᅤ(AVING EITHER PHYTANIC ACID 332 RATIO  OR CONTAINING AQUATIC BIOMARKERS
&IG  2ELATIVE TREATMENT EFFECTS 24%	 OF DIFFERENT GEOGRAPHICAL AND
TEMPORAL VARIABLES ON THE PRESENCE OF AQUATIC DERIVED LIPIDS IN )NCIPIENT AND
)NITIAL POTTERY USING A NONPARAMETRIC MULTIVARIATE TEST24% OF TREATMENT ಯKರ
IS DElNED AS THE PROBABILITY THAT A RANDOMLY CHOSEN SUBJECT FROM TREATMENT
ಯK DISPLAYS A HIGHER RESPONSE THAN A SUBJECT THAT IS RANDOMLY CHOSEN FROM
ANY OF THE TREATMENT GROUPS INCLUDING TREATMENT ಯKರ 4HE RANGE OF POSSIBLE
EFFECT IS  TO 
PQQPSUVOJUJFT GPS UIF FYQMPJUBUJPO PG UFSSFTUSJBM SFTPVSDFT TVDI
BT GPSFTU HBNF BDPSOT BOE DIFTUOVUT 	 
 CVU BMTP HSFBUFS
BDDFTT UP NBSJOF SFTPVSDFT UISPVHI FYQBOTJPO PG UIF DPBTUBM TIFMG
	
 *ODSFBTFE QPUUFSZ QSPEVDUJPO BU UIJT UJNF JT PGUFO TFFO
BT B SFTQPOTF UP UIF OFFE GPS QSPDFTTJOH UIFTF OFXMZ BWBJMBCMF
SFTPVSDFT BT XFMM BT JOUFOTJGJDBUJPO BOE JODSFBTFE TFEFOUJTN 	

JO SFTQPOTF UP UIF BNFMJPSBUFE DMJNBUF BOE DIBOHJOH DPBTUMJOF
5IFSF JT IPXFWFS MJUUMF EJSFDU FWJEFODF UP TVQQPSU UIJT WJFX 5IF
BOBMZTJT PG BOJNBM BOE QMBOU SFNBJOT UFOUBUJWFMZ TIPX B CSPBEFO
JOH PG UIF BWBJMBCMF SFTPVSDFT FYQMPJUFE JO UIF )PMPDFOF 	
 CVU
UIF EBUB BSF TFWFSFMZ DPOTUSBJOFE EVF UP HFOFSBMMZ QPPS PSHBOJD
QSFTFSWBUJPO JO +BQBOಬT QSFWBJMJOH BDJEJD TPJMT 	
 4PNF PG UIF
CFTU QBMBFPFDPOPNJD EBUB EFSJWFT GSPN DPBTUBM BOE MBDVTUSJOF
TIFMMNJEEFOT UIBU DPNNFODF EVSJOH UIF *OJUJBM +ďNPOQFSJPE BOE
XIJMF UIFTF QPJOU UP B CSPBE FDPOPNJD CBTF XJUI UFSSFTUSJBM QMBOU
BOE BOJNBM SFNBJOT XFMM SFQSFTFOUFE JO BEEJUJPO UP GJTI SFNBJOT
BOE TIFMM 	FH 	 
 JU JT VOLOPXO XIFUIFS QPUUFSZ VTF BMTP
CSPBEFOFE BU UIJT QPJOU
0SHBOJD SFTJEVF BOBMZTJT QSPWJEFT UIF POMZ BQQSPBDI GPS EJ
SFDUMZ FYBNJOJOH UIF DPOUFOUT PG QPUUFSZ WFTTFMT BOE JO UIF BC
TFODF PG RVBOUJGJBCMF OVNCFST PG GBVOBM BOE GMPSBM SFNBJOT BU
UIF NBKPSJUZ PG TJUFT 	
 JU JT BMTP B WBMVBCMF UPPM GPS FYBNJOJOH
QBMBFPFDPOPNJD DIBOHF UISPVHI UIJT DSJUJDBM QFSJPE JO &BTU "TJBO
QSFIJTUPSZ 1SFWJPVT TUVEJFT IBWF BMSFBEZ TIPXO UIBU *ODJQJFOU
+ďNPO WFTTFMT EBUJOH UP UIF -BUF 1MFJTUPDFOF 	DB ದ
DBM #1
 XFSF QSFEPNJOBOUMZ VTFE GPS QSPDFTTJOH BRVBUJD TQFDJFT
QBSUJDVMBSMZ TFBTPOBMMZ BCVOEBOU NBSJOF BOE BOBESPNPVT GJTI 	

 1SPEVDFE JO MPX OVNCFST DPNQBSFE UP PUIFS BSUFGBDUT 	
 JU
IBT CFFO TVHHFTUFE UIBU QPUUFSZ EJE OPU IBWF B NBKPS FDPOPNJD
GVODUJPO BU UIJT UJNF BOE NBZ IBWF CFFO QSFTUJHF JUFNT BTTPDJBUFE
XJUI UIF DPMMFDUJWF QSPDVSFNFOU PG BRVBUJD GPPET EVSJOH QFSJPET
PG TFEFOUJTN CZ PUIFSXJTF MBSHFMZ NPCJMF 1MFJTUPDFOF IVOUFS
HBUIFSFS HSPVQT 	  
 *O DPOUSBTU UIF POMZ PSHBOJD SFTJEVF
BOBMZTJT PG *OJUJBM +ďNPO QPUUFSZ JT MJNJUFE UP B TNBMM OVNCFS
PG TIFSET GSPN UIF TJUF PG 5PSJIBNB JO 8FTUFSO +BQBO 	
 *U
JT UIFSFGPSF OPU LOPXO XIFUIFS UIF GVODUJPO PG QPUUFSZ GVOEB
NFOUBMMZ DIBOHFE JO UIF &BSMZ )PMPDFOF BT B DPOTFRVFODF PG
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&IG  "ULK AND SINGLE COMPOUND STABLE ISOTOPE DATA FROM ,ATE 0LEISTOCENE)NCIPIENT *ďMON BLUE	 AND %ARLY (OLOCENE)NITIAL *ďMON RED	 CERAMIC VESSELS ˡ#
VALUES OF # AND # NALKANOIC ACIDS EXTRACTED FROM ,ATE 0LEISTOCENE)NCIPIENT !	 AND %ARLY (OLOCENE)NITIAL "	 *ďMON POTTERY WHICH SHOW A BROADENING
OF AQUATIC RESOURCES 4HE  CONlDENCE ELLIPSES ARE BASED ON MODERN *APANESE AUTHENTIC REFERENCE FATS   ದ	 "ULK ˡ# AND ˡ. STABLE ISOTOPE DATA
#	 OBTAINED FROM CARBONISED RESIDUES ADHERING TO )NCIPIENT AND )NITIAL *ďMON VESSELS SOME DATA PREVIOUSLY REPORTED IN    	 $	 "OX PLOT OF THE ˡ.
VALUES WHICH ALSO DEMONSTRATE A BROADENING OF AQUATIC RESOURCES +EY &ILLED CIRCLE SAMPLE WITH AQUATIC BIOMARKERS ANDOR PHYTANIC ACID 322 RATIO 
/PEN CIRCLE ABSENCE OF AQUATIC BIOMARKERS ANDOR PHYTANIC ACID 322 RATIO 
&IG  %STIMATED PERCENTAGE CONTRIBUTIONS OF LIPID FROM DIFFERENT FOOD
SOURCES TO !	 ,ATE 0LEISTOCENE)NCIPIENT AND "	 %ARLY (OLOCENE)NITIAL *ďMON
POTTERY USING A CONCENTRATION DEPENDENT MIXING MODEL 4HE MODEL PARAM
ETERS ARE DESCRIBED IN THE 3) !PPENDIX "OX PLOTS SHOW THE RANGE OF MEDIAN
 CONTRIBUTIONS ESTIMATED FROM EACH POT FOR EACH FOOD SOURCE 4HE SUMMED
PROBABILITY DENSITY DISTRIBUTIONS GREY	 SHOWS THE RELATIVE LIKELIHOOD OF THE
CONTRIBUTION OF EACH FOOD RESOURCE SUMMED ACROSS THE TWO SAMPLES GROUPS
AND NORMALISED TO ACCOUNT FOR DIFFERENCES IN SAMPLES SIZE
UIF BNFMJPSBUJOH DMJNBUFT OPS IPX SFTQPOTFT WBSJFE BDSPTT UIF
BSDIJQFMBHP
5P JOWFTUJHBUF GVSUIFS IFSF XF QSFTFOU OFX DIFNJDBM BOE
JTPUPQJD BOBMZTJT PG  TIFSET BOE  DIBSSFE EFQPTJUT GSPN 
*ODJQJFOU 	DB  DBM #1
 BOE *OJUJBM +ďNPO TJUFT 	DB
 DBM #1
 5IF TJUFT XFSF DIPTFO UP FYBNJOF WBSJBCJMJUZ
PWFS BO FDPMPHJDBM USBOTFDU UISPVHI +BQBO 	TFF 4* "QQFOEJY
%BUBTFUT 4 BOE 4
 JODMVEJOH JOMBOE BOE DPBTUBM MPDBMJUJFT 	'JH

 BU WBSJBCMF FMFWBUJPOT 	 N
 5IF NBKPSJUZ PG *ODJQJFOU
+ďNPO TIFSET IBWF DPSENBSLFE EFDPSBUJPO DPSSFTQPOEJOH UP
1IBTF B 	DB  DBM #1
 BOE C 	DB  DBM
#1
 	TFF 4* "QQFOEJY 'JH 4
 BT EFGJOFE CZ 5BOJHVDIJ 	
 XJUI
UIF NBKPSJUZ DPSSFTQPOEJOH UP UIF :PVOHFS %SZBT DISPOP[POF
8IFO DPNCJOFE XJUI QSFWJPVT EBUB 	 
 XF IBWF B DPNQSF
IFOTJWF DPSQVT PG PWFS  TBNQMFT GSPN  TJUFT NBLJOH UIJT
POF PG UIF MBSHFTU TUVEJFT PG JUT LJOE 8F IZQPUIFTJTFE UIBU FO
WJSPONFOUBM GBDUPST 	FH TJUF MPDBUJPO FDPMPHJDBM [POF FMFWBUJPO

XPVME MBSHFMZ EFUFSNJOF UIF VTF PG QPUUFSZ XJUI BO JODSFBTF JO UIF
QSPDFTTJOH PG BRVBUJD PSHBOJTNT JO UIF DPPMFS OPSUIFSO SFHJPOT
XIFSF UFSSFTUSJBM SFTPVSDFT XFSF MFTT BWBJMBCMF 'VSUIFS XF NBZ
FYQFDU UP TFF B DMFBS JODSFBTF JO PJM SJDI QMBOU QSPEVDUT TVDI
BT OVUT BOE TFFET BOE SVNJOBOU QSPEVDUT TVDI BT TJLB EFFS
	$FSWVT OJQQPO
 BOE B TIJGU BXBZ GSPN BRVBUJD SFTPVSDFT JO BMM CVU
DPBTUBM TJUFT BU UIF TUBSU PG UIF )PMPDFOF BTTPDJBUFE XJUI DMJNBUF
BNFMJPSBUJPO
2ESULTS AND $ISCUSSION
0WFSBMM JOUFSQSFUBCMF BNPVOUT PG MJQJET XFSF SFBEJMZ FYUSBDUBCMF
GSPN GSBHNFOUT PG +ďNPO QPUUFSZ BOE BEIFSJOH DIBSSFE EF
QPTJUT VTJOH BO BDJENFUIBOPM FYUSBDUJPO QSPDFEVSF 	TFF.FUIPET
4VNNBSZ
 *O UPUBM  	
 PG UIF QPUTIFSET BOE 
	
 PG UIF DBSCPOJTFE EFQPTJUT ZJFMEFE BQQSFDJBCMF RVBO
UJUJFT PG MJQJET JF UIBU XFSF FJUIFS BCPWF UIF NJOJNVN BNPVOU
SFRVJSFE GPS JOUFSQSFUBUJPO 	˩H H GPS QPUTIFSET BOE ˩H
H GPS DIBSSFE EFQPTJUT
 	 
 PS DPOUBJOFE EJTUJODUJWF MJQJET
USBDFBCMF UP B TQFDJGJD TPVSDF
&WJEFODF GPS UIF QSPDFTTJOH PG BRVBUJD GPPET
"MUIPVHI UIF QSPDFEVSF EFQMPZFE JT TVJUBCMF GPS JEFOUJGZJOH
GBUT PJMT BOE XBYFT GSPN B XJEF SBOHF PG QMBOU BOE BOJNBM QSPE
VDUT 	
 B EJTUJODUJWF GFBUVSF PG NBOZ PG UIF +ďNPO TIFSET BOBM
ZTFE XBT UIF QSFTFODF PG BRVBUJD EFSJWFE MJQJET *O UPUBM 
	 5BCMF 
 PG UIF TBNQMFT BOBMZTFE TBUJTGZ UIF FTUBCMJTIFE
DSJUFSJB GPS UIF QSFTFODF PG ಫBRVBUJD CJPNBSLFSTಬ JO QPUUFSZ 	

 XIJDI JODMVEFT UIF QSFTFODF PG ˶	PBMLZMQIFOZM
 BMLBOPJD
BDJET 	"1""T
 XJUI $ BOE $ DBSCPO BUPNT BOE JTPQSFOPJE
GBUUZ BDJET 	FJUIFS QIZUBOJD QSJTUBOJD PS USJNFUIZM USJEF
DBOPJD BDJE 	5.5%

 /PUBCMZ UIF $ "1""T BSF GPSNFE EVSJOH
UIF QSPUSBDUFE IFBUJOH PG UIF $Y NPOP BOE QPMZVOTBUVSBUFE
GBUUZ BDJET XIJDI BSF POMZ GPVOE JO BQQSFDJBCMF DPODFOUSBUJPOT JO
GSFTIXBUFS BOE NBSJOF BOJNBMT 	 
 5IF QSFTFODF PG "1""T
JNQMJFT UIBU UIF QPUUFSZ WFTTFMT XFSF TVCKFDUFE UP QSPMPOHFE
IFBUJOH 	UZQJDBMMZ r I 	 

 FBTJMZ BDIJFWFE UISPVHI
CPJMJOH PS SPBTUJOH PG UIFJS DPOUFOUT XIJDI JT DPOTJTUFOU XJUI UIF
QSFTFODF PG DIBSSFE ಫGPPEDSVTUTಬ PONBOZ WFTTFMT .VMUJCSBODIFE
JTPQSFOPJE GBUUZ BDJET PSJHJOBUF GSPN UIF CSFBLEPXO PG QIZUPM B
DPOTUJUVFOU PG DIMPSPQIZMM CVU POMZ BDDVNVMBUF BU IJHI DPODFOUSB
UJPOT JO SVNJOBOU BOE BRVBUJD BOJNBM UJTTVFT *O QBSUJDVMBS 5.5%
JT DPOTJEFSFE NPSF PG B DIBSBDUFSJTUJD PG BRVBUJD PJMT 	
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5IFTF ಫBRVBUJD CJPNBSLFSಬ FTUJNBUFT TIPVME CF DPOTJEFSFE
BT B NJOJNVN QFSDFOUBHF TJODF "1""T BSF OPU BMXBZT GPSNFE
EVSJOH GPPE QSFQBSBUJPO BOE CPUI "1""T BOE JTPQSFOPJET NBZ
CF MPTU JO UIF CVSJBM FOWJSPONFOU SFMBUJWF UP PUIFS MJQJE NPMFDVMFT
XJUI IJHIFS SFMBUJWF DPODFOUSBUJPOT " GVSUIFS  	
 IBWF
$"1""T BOE5.5%XIJDI BSFNPTU MJLFMZ BRVBUJD JO PSJHJO 	JFಫQBSUJBM BRVBUJD CJPNBSLFSTಬ 5BCMF 
 XIJMF UIF NBKPSJUZ PG TBN
QMFT 	 
 DPOUBJOFE QIZUBOJD BDJE UIF NPTU GSFRVFOU
JTPQSFOPJE BDJE "NPOH UIF SFTPVSDFT BWBJMBCMF UP +BQBOFTF 1MFJT
UPDFOF BOE )PMPDFOF IVOUFSHBUIFSFST XJME SVNJOBOUT TVDI BT
TJLB EFFS PGGFS UIF POMZ PUIFS NBKPS TPVSDF PG QIZUBOJD BDJE PUIFS
UIBO BRVBUJD PJMT 	 
 5P EJTUJOHVJTI UIFTF XF FYBNJOFE UIF
SBUJP PG UIF UXP OBUVSBMMZ PDDVSSJOH DPOGJHVSBUJPOT PS EJBTUFSF
PNFST PG QIZUBOJD BDJE 	433QIZUBOJD BDJE∼ 433 BOE
333QIZUBOJD BDJE ∼ 333 	TFF .FUIPET 4VNNBSZ


%FTQJUF DPOTJEFSBCMF PWFSMBQ UIF 433 JTPNFS UFOET UP EPNJOBUF
JO BRVBUJD PJMT DPNQBSFE UP SVNJOBOU GBUT 	 
 BOE B 433
BCPWF  DBO CF BTTJHOFE UP UIJT TPVSDF VTJOH B DPOTFSWBUJWF
MJNJU 	 DPOGJEFODF
 0WFS  	
 PG UIF TBNQMFT XJUI
QIZUBOJD BDJE NFU UIJT DSJUFSJB GPS UIF SFNBJOEFS UIF TPVSDF PG
QIZUBOJD BDJE JT VODFSUBJO BT JU GFMM XJUIJO CPUI UIF BRVBUJD BOE
SVNJOBOU SBOHF
6TJOH UIF 433 SBUJP BOE QSFTFODF PG BRVBUJD CJPNBSLFST XF
DPOTFSWBUJWFMZ BTTJHOFE B NJOJNVN OVNCFS PG WFTTFMT BOBMZTFE
UIBU XFSF VTFE UP QSPDFTT BRVBUJD GPPET BDSPTT UIF 1MFJTUPDFOF
)PMPDFOF USBOTJUJPO 	5BCMF 
 0WFSBMM UIFSF XBT B TUSJLJOH DPO
TJTUFODZ JO UIF VTF PG QPUUFSZ UISPVHIPVU UIF +BQBOFTF BSDIJQFMBHP
SFHBSEMFTT PG QFSJPE PS FOWJSPONFOUBM TFUUJOH 	'JH 
 " OPO
QBSBNFUSJD NVMUJWBSJBUF JOGFSFODF UFTU 	
 TIPXFE TJHOJGJDBOU
	Q
 FGGFDUT PG QFSJPE MBUJUVEF MPOHJUVEF FMFWBUJPO EJT
UBODF GSPN UIF DPBTU QSFDJQJUBUJPO UFNQFSBUVSF BOE WFHFUBUJPO
DPWFS PO UIF GSFRVFODZ PG BRVBUJD SFTPVSDFT JO UIF WFTTFMT 	'JH
 TFF 4* "QQFOEJY
 )PXFWFS XIFO UIF SFMBUJWF FGGFDUT XFSF
RVBOUJGJFE 	'JH 
 UIF TJUFಬT EJTUBODF GSPN UIF DPBTU BOE JUT
FMFWBUJPO IBE UIF HSFBUFTU FGGFDU CVU FWFO UIJT FGGFDU XBT OPU
TUSPOH 	JF UIF SFMBUJWF FGGFDU WBMVF EPFT OPU BQQSPBDI UIF NJO
JNVN PS NBYJNVN FGGFDU
 5IF PUIFS FOWJSPONFOUBM WBSJBCMFT
BOE UIF QFSJPE DMBTTJGJDBUJPO PG UIF WFTTFMT IBE OP PS WFSZ XFBL
FGGFDUT 	
 PO UIF QSFTFODFBCTFODF PG BRVBUJD EFSJWFE
MJQJET 1PUT XFSF VTFE UP QSPDFTT BRVBUJD SFTPVSDFT BU BO FRVBMMZ
IJHI GSFRVFODZ UISPVHIPVU UIF BSDIJQFMBHP GSPN )PLLBJEP BOE
/PSUIFSO )POTIV UP ,ZVTIV
5IFSF XBT POMZ B TMJHIU EFDSFBTF JO QPUUFSZ VTFE GPS QSPDFTT
JOH BRVBUJD SFTPVSDFT CFUXFFO UIF *ODJQJFOU 	 
 BOE
*OJUJBM 	  5BCMF 
 +ďNPO 5IFTF SFTVMUT SFGVUF UIF
FYQFDUBUJPO PG B ESBNBUJD DIBOHF JO UIF GVODUJPO PG QPUUFSZ BU TUBSU
PG UIF )PMPDFOF XIFO UFSSFTUSJBM SFTPVSDFT XFSF NPSF BWBJMBCMF
FWFO BDDPVOUJOH GPS QPUFOUJBM CJBTFT JO TJUF MPDBUJPO CFUXFFO
QFSJPET 	'JH 
 5IFTF EBUB DPSSPCPSBUF XIBU XF IBWF TVHHFTUFE
QSFWJPVTMZ 	 
 UIBU QPUUFSZ QSPEVDUJPO GPS UIF FYQMPJUBUJPO PG
BRVBUJD SFTPVSDFT XBT FNCFEEFE BT B DVMUVSBM OPSN JO UIF TPDJBM
NFNPSJFT PG UIFTF GPSBHFST
1PUUFSZ GSPN TJUFT NPSF EJTUBOU GSPN UIF QBMBFPDPBTUMJOF
UFOEFE UP IBWF GFXFS BRVBUJD EFSJWFE MJQJET CVU UIF FGGFDU XBT
NBSHJOBM BOE DPWBSJFE XJUI TJUF FMFWBUJPO *OEFFE BRVBUJD QSPE
VDUT XFSF GSFRVFOUMZ JEFOUJGJFE JO DFSBNJDT GSPN JOMBOE SJWFSJOF
BOE MBDVTUSJOF TJUFT 	'JH 
 NPTU MJLFMZ QPJOUJOH UP UIF FYQMPJUB
UJPO PG GSFTIXBUFS SFTPVSDFT BOEPS NJHSBUPSZ TQFDJFT TVDI BT
TBMNPOJET 5P EJTUJOHVJTI UIF TPVSDF PG UIFTF SFTJEVFT GVSUIFS XF
FYBNJOFE UIF DBSCPO JTPUPQF 	ˡ$
 WBMVFT PG UIF NBKPS TBUVSBUFE
GBUUZ BDJET 	$ BOE $
 FYUSBDUFE GSPN UIF TIFSET BOE CVML
DBSCPO 	ˡ$
 BOE OJUSPHFO 	ˡ/
 TUBCMF JTPUPQF WBMVFT PG BOZ
BEIFSJOH DBSCPOJTFE SFTJEVFT 	TFF 4* "QQFOEJY %BUBTFU 4

*O 'JH  UIF GBUUZ BDJE EBUB BSF DPNQBSFE XJUI ˡ$ WBMVFT
PCUBJOFE GSPN NPEFSO BVUIFOUJD +BQBOFTF QMBOUT BOE BOJNBMT
	  ದ
 5IFTF HFOFSBMMZ TVQQPSU UIF MJQJE CJPNBSLFS EBUB
XJUI NBOZ WFTTFMT QMPUUJOH JO UIF SFGFSFODF SBOHFT GPS BRVBUJD
SFTPVSDFT *OUFSFTUJOHMZ UIFSF XBT POMZ B XFBL OFHBUJWF DPSSF
MBUJPO CFUXFFO EJTUBODF GSPN UIF DPBTU BOE UIF ˡ$ WBMVF
	4QFBSNBO ˮ	
 Q
 BOE OP DPSSFMBUJPO XJUI UIF
CVML ˡ$ WBMVF 	4QFBSNBO ˮ	
 Q
 BT NBZ IBWF
CFFO FYQFDUFE JG NBSJOF SFTPVSDFT XFSF QSFGFSFOUJBMMZ QSPDFTTFE
BU DPBTUBM TJUFT DPNQBSF UP JOMBOE MPDBMJUJFT 5IJTNBZ CF FYQMBJOFE
CZ UIF FYQMPJUBUJPO PG NJHSBUPSZ GJTI TVDI BT TBMNPOJET XIJDI
IBWF ˡ$ WBMVFT UIBU BQQSPBDI UIF NBSJOF SBOHF 	'JH 

'VMMZ NBSJOF TQFDJFT CFZPOE UIF JTPUPQJD SBOHF PG SFGFSFODF
TBMNPOJET 	'JH  TFF 4* "QQFOEJY %BUBTFU 4
 XFSF JEFOUJGJFE JO
QPUUFSZ GSPN TJUFT MPDBUFE  LN GSPN UIF QSFIJTUPSJD DPBTUMJOF
UIF NBYJNVN MPHJTUJDBM XBMLJOH EJTUBODF GPS B MPHJTUJDBM EBZ USJQ
	
 XIJDI TVHHFTUT UIBU BRVBUJD SFTPVSDFT XFSF OPU POMZ BDRVJSFE
MPDBMMZ GPS EJSFDU DPOTVNQUJPO CVU DPVME BMTP IBWF CFFO QSFTFSWFE
	FH ESJFE
 BOE USBOTQPSUFE 5IFTF JODMVEF BO *ODJQJFOU WFTTFM
GSPN 5BJTIP  BOE  *OJUJBM WFTTFMT GSPN )BJ[VLB )JHBTIJNZPV
/JTIJOPKP /JTTIJO  BOE 5BJTIP  "MUIPVHI TJUF FMFWBUJPO IBT
UIF HSFBUFTU FGGFDU PO UIF QSFTFODFBCTFODF PG BRVBUJD EFSJWFE
MJQJET FWFO QPUUFSZ GSPN SFNPUF NPVOUBJOPVT BSFBT XFSF BMTP
VTFE UP QSPDFTT BRVBUJD GPPET "U :VLVSB $BWF 	BU FMFWBUJPO
PG DB  N
 BMNPTU IBMG UIF WFTTFMT IBE SFTJEVFT UZQJDBM PG
TBMNPOJET XJUI UIF OFBSFTU TPVSDF UIF 4IJOBOP SJWFS 	
 MPDBUFE
DB  LN BXBZ $POWFSTFMZ BU UIFTF SFNPUF IVOUJOH TJUFT BOE
NPSF CSPBEMZ JO +BQBOಬT XBSNFS GPSFTUFE BSFBT B TVSQSJTJOHMZ MPX
OVNCFS PG SFTJEVFT DPVME CF BUUSJCVUFE UP GPSFTU HBNF TQFDJFT
TVDI BT TJLB EFFS BOE XJME CPBS 	4VT TDSPGB
 	'JH 
 JNQMZJOH UIFZ
XFSF QSPDFTTFE JO PUIFS XBZT
5IFSF JT BMTP TVSQSJTJOHMZ MJNJUFE EBUB UP TVHHFTU UIBU QMBOU
GPPET XFSF QSPDFTTFE JO *ODJQJFOU PS *OJUJBM +ďNPO QPUUFSZ BDSPTT
+BQBO -PX UP USBDF BNPVOUT PG MFBGZ QMBOUEFSJWFE MJQJET JODMVE
JOH QIZUPTUFSPM MPOHDIBJO FWFOOVNCFSFE GBUUZ BDJET PS MPOH
DIBJO PEEOVNCFSFE BMLBOFT XFSF QSFTFOU JO TPNF TBNQMFT
NPTU OPUBCMZ BU ,FOTIPKP JO 4PVUIFSO ,ZVTIV 	TFF 4* "QQFOEJY
%BUBTFU 4
 *TPUPQJD BOBMZTJT PG UIF GPPEDSVTUT BEIFSJOH UP UIF
QPUTIFSET BMTP HFOFSBMMZ IBE MPXFS 	
 $/ BUPNJD SBUJPT
	NFBO   s 
 NPSF UZQJDBM PG DBSCPOJTFE UFSSFTUSJBM BOJNBM
BOE NBSJOF UJTTVFT UIBO QMBOU SFNBJOT 	
 	4FF 4* "QQFOEJY
%BUBTFU 4
 1MBOU SFTPVSDFT QBSUJDVMBSMZ BDPSOT BOE DIFTUOVUT
BOE BSUFGBDUT BTTPDJBUFE XJUI QMBOU QSPDFTTJOH BSF GSFRVFOUMZ
GPVOE PO *ODJQJFOU BOE *OJUJBM TJUFT 	 ದ
 TVHHFTUJOH UIFZXFSF
BO JNQPSUBOU GFBUVSF PG UIF +ďNPO FDPOPNZ 8IJMF UIF PSHBOJD
SFTJEVF FWJEFODF DBOOPU SVMF PVU UIF QSFTFODF PG QMBOUT JO QPUUFSZ
FOUJSFMZ UIF EBUB DMFBSMZ TIPX UIBU *ODJQJFOU BOE *OJUJBM +ďNPO
WFTTFMT XFSF OPU FYUFOTJWFMZ VTFE GPS UIJT QVSQPTF 3BUIFS XF
DPOUFOE UIBU *ODJQJFOU BOE *OJUJBM +ďNPO IVOUFSHBUIFSFST IBE
B DMFBS QSFGFSFODF GPS QSFQBSJOH BRVBUJD SFTPVSDFT PWFS UFSSFT
USJBM BOJNBM BOE QMBOU QSPEVDUT JO QPUUFSZ .PSFPWFS XF BTTFSU
UIBU UIJT DPPLJOH QSBDUJDF XBT QFSWBTJWF PWFS B XJEF SBOHF PG
FOWJSPONFOUBM TFUUJOHT BOE QFSTJTUFOU UISPVHI UJNF BOE UISPVHI
TJHOJGJDBOU DMJNBUF DIBOHF
)PMPDFOF QPUUFSZ VTFE GPS QSPDFTTJOH PG B XJEFS BSSBZ PG BRVBUJD
SFTPVSDFT
"MUIPVHI UIFSF JT TUSPOH FWJEFODF UIBU BRVBUJD SFTPVSDFT XFSF
FYQMPJUFE JO CPUI QFSJPET XF GPVOE FWJEFODF BDSPTT UIF +BQBOFTF
BSDIJQFMBHP PG EJWFSTJGJDBUJPO JO UIF UZQFT PG BRVBUJD GPPET QSP
DFTTFE JO UIF QPUUFSZ BU UIF TUBSU PG UIF )PMPDFOF " NVDI
OBSSPXFS SBOHF PG ˡ$ BOE ˡ$ WBMVFT XFSF PCUBJOFE GSPN
-BUF 1MFJTUPDFOF 	*ODJQJFOU +ďNPO
 QPUUFSZ XIFO DPNQBSFE UP
UIPTF GSPN UIF &BSMZ )PMPDFOF 	*OJUJBM +ďNPO
 	'JHT " BOE
#
 %VSJOH UIF *ODJQJFOU +ďNPO ˡ$ BOE ˡ$ WBMVFT
BSF SFMBUJWFMZ IPNPHFOPVT JF IBWF MPX WBSJBODFT 	˰ O 
 NFBO ಽ
 3FHBSEMFTT PG UIF HFPHSBQIJD TFUUJOH UIF
NBKPSJUZ PG WBMVFT GBMM XJUIJO UIF SBOHFT FTUBCMJTIFE GSPN UIF
BOBMZTJT PG NPEFSO NBSJOF PSHBOJTNT BOE TBMNPOJET 	'JH "

XIJDI XBT DPSSPCPSBUFE CZ UIF QSFTFODF PG BRVBUJD CJPNBSLFST
JO NBOZ PG UIF TBNQMFT 5IFTF EBUB TVQQPSU UIF HFOFSBM NPEFM
QSPQPTFE QSFWJPVTMZ 	  
 UIBU UIF FBSMJFTU QIBTFT PG QPUUFSZ
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Submission PDF
VTF BSF IJHIMZ TQFDJBMJTFE BOE GPDVTFE PO TFBTPOBMMZ BWBJMBCMF
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UIF *OJUJBM +ďNPO 	˰ O   NFBO 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 'JH
#
 5IJT NPTU MJLFMZ SFGMFDUT B CSPBEFOJOH PG UIF BRVBUJD GPPET
QSPDFTTFE UP FODPNQBTT B HSFBUFS SBOHF PG CPUINBSJOF BOE GSFTI
XBUFS TQFDJFT 	'JH #
 5IF IJHI GSFRVFODZ PG UIF PUIFS BRVBUJD
EFSJWFE MJQJET PO *OJUJBM +ďNPO TIFSET TVQQPSUT UIJT DPOUFOUJPO
CVU NJYJOH XJUI UFSSFTUSJBM BOJNBM BOE FWFO QMBOU SFTPVSDFT BMTP
SFMBUJWFMZ EFQMFUFE JO $ DBOOPU CF SVMFE PVU FOUJSFMZ *O PSEFS
UP JOWFTUJHBUF UIF FGGFDUT PG NJYJOH EJGGFSFOU SFTPVSDFT JO UIF
WFTTFMT XF BQQMJFE B DPODFOUSBUJPO EFQFOEFOU #BZFTJBO NJYJOH
NPEFM 	
 UIBU VTFE UIF ˡ$ ˡ$ BOE 433 WBMVFT BT
QSPYJFT XJUI QSJPST CBTFE PO UIF QSFTFODF PG JTPQSFOPJE BOE
"1""T 	TFF 4* "QQFOEJY
 5IJT NPEFM XBT VTFE UP FYBNJOF UIF
MJLFMZ QSPCBCJMJUZ PG EJGGFSFOU QSPQPSUJPOT PG MJQJET EFSJWFE GSPN
QMBOUT 	BDPSOT BOE DIFTUOVUT
 GSFTIXBUFS PSHBOJTNT 	GJTI
 XJME
CPBS XJME SVNJOBOUT 	TJLB EFFS
 BOENBSJOF PSHBOJTNTTBMNPOJET
UP FBDI QPU #Z TVNNJOH UIF QSPCBCJMJUJFT GPS FBDI QFSJPE BOE
FYBNJOJOH UIFJS EFOTJUJFT 	'JH 
 POMZ BRVBUJD PSHBOJTNT DBO
CF SFMJBCMZ DPOTJEFSFE UP IBWF NBEF B TVCTUBOUJBM DPOUSJCVUJPO
	JF  PG UPUBM MJQJE
 JO FJUIFS QFSJPET 	'JH 
 CBTFE PO
UIF BTTVNQUJPOT VTFE JO UIF NPEFM /PUJDFBCMZ IPXFWFS UIF
QFSDFOUBHF DPOUSJCVUJPO PG MJQJE GSPN GSFTIXBUFS PSHBOJTNT JT
QSFEJDUFE UP JODSFBTF GSPN UIF *ODJQJFOU UP *OJUJBM +ďNPO 	'JH 

DPOTJTUFOU XJUI B CSPBEFOJOH PG QPUUFSZ VTF BU UIJT UJNF
4VSQSJTJOHMZ GFX WFTTFMT DPOUBJOFE TVCTUBOUJBM BNPVOUT PG
OPOBRVBUJD QSPEVDUT 3VNJOBOU XJME CPBS BOE BDPSODIFTUOVU
XFSF FTUJNBUFE CZ UIF NPEFM UP IBWF NBEF B DPOUSJCVUJPO PG
 JO   BOE  TBNQMFT SFTQFDUJWFMZ *U TIPVME CF OPUFE
UIBU UIFJS DPOUSJCVUJPO UP UIF SFNBJOJOH WFTTFMT DBOOPU CF SVMFE
PVU FOUJSFMZ CFUXFFO  UP  MJQJE DPOUSJCVUJPOT GSPN OPO
BRVBUJD TPVSDFT XFSF NPTU MJLFMZ BMUIPVHI EFQFOEJOH PO UIFJS
MJQJE DPOUFOU UIFTF DPVME IBWF IBE B HSFBUFS SFMBUJWF DPOUSJCVUJPO
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" CSPBEFOJOH PG UIF SBOHF PG BRVBUJD SFTPVSDFT QSPDFTTFE JO
QPUUFSZ EVSJOH UIF )PMPDFOF BOE BDSPTT UIF +BQBOFTF BSDIJQFMBHP
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 TUBCMF JTPUPQF
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BRVBUJD SFTPVSDFT BOE MPXFS USPQIJD MFWFM UFSSFTUSJBM PSHBOJTNT
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 JT EVF UP B EJWFSTJGJDBUJPO PG BRVBUJD SFTPVSDF
FYQMPJUBUJPO UP FODPNQBTT GSFTIXBUFS GJTIJOH BOEPS TIFMMGJTI DPM
MFDUJPO 5IJT FYQMBOBUJPO JT BMTP DPOTJTUFOU XJUI UIF FTUBCMJTINFOU
PG TIFMM NJEEFOT JO +BQBO BU UIJT UJNF 	
 CVU DVSSFOUMZ XF BSF
VOBCMF UP VOFRVJWPDBMMZ EJTUJOHVJTI TIFMMGJTI EFSJWFE SFTJEVFT XJUI
UIF NFUIPET BU PVS EJTQPTBM
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5IFSF JT B ESBNBUJD JODSFBTF JO UIF TDBMF PG QPUUFSZ VTF BDSPTT
+BQBO BGUFS UIF POTFU PG &BSMZ )PMPDFOF XBSNJOH 8F IBWF
JOWFTUJHBUFE UIF FYUFOU UP XIJDI UIFTF FOWJSPONFOUBM DIBOHFT
ESPWF EJWFSTJGJDBUJPO JO QPUUFSZ GVODUJPO BT B CSPBEFS SBOHF PG
SFTPVSDFT CFDBNF SFBEJMZ BWBJMBCMF 5IF FBSMJFTU QPUUFSZ JO +BQBO
XBT VTFE UP QSPDFTT BRVBUJD SFTPVSDFT CVU DPOUSBSZ UP FYQFDUB
UJPOT XF GPVOE OP FWJEFODF UIBU JUT GVODUJPO FYQBOEFE JO UIF
&BSMZ)PMPDFOF UP JODMVEF UIF QSPDFTTJOH PG UFSSFTUSJBM BOJNBM BOE
QMBOU SFTPVSDFT *OTUFBE PVS SFTVMUT TIPX SFNBSLBCMF DPOUJOVJUZ
BOE DPOTJTUFODZ JO UIF GVODUJPO PG QPUUFSZ BDSPTT UIF 1MFJTUPDFOF
)PMPDFOF USBOTJUJPO QPJOUJOH UPXBSET B TUSPOH DVMUVSBM BTTPDJ
BUJPO CFUXFFO Q UUFSZ BOE UIF QSPDFTTJOH PG BRVBUJD SFTPVSDFT
5IJT QBUUFSO BMTP IPMET UISPVHIPVU UIF EJGGFSFOU FDPMPHJDBM [POFT
PG UIF +BQBOFTF BSDIJQFMBHP "T B SFTVMU XF TVHHFTU UIBU BGUFS JUT
GJSTU JOWFOUJPO QPUUFSZ EFWFMPQFE QBSUJDVMBS DVMUVSBM BTTPDJBUJPOT
MJOLFE UP QSPDFTTJOH BRVBUJD SFTPVSDFT BOE UIBU UIFTF XFSF SPCVTU
FOPVHI UP XJUITUBOE UIF FGGFDUT PG NBKPS DMJNBUJD BOE FOWJSPO
NFOUBM USBOTGPSNBUJPOT BU UIF 1MFJTUPDFOF)PMPDFOF USBOTJUJPO
.PSFPWFS UIFTF ಫDVMJOBSZಬ QSFGFSFODFT QFSTJTUFE BDSPTT +BQBO
FWFO JO XBSNFS TPVUIFSO BSFBT XIFSF BCVOEBOU OVU BOE QMBOU
SFTPVSDFT XFSF JODSFBTJOHMZ BWBJMBCMF 0VS FBSMJFS TUVEZ GSPN UIF
5PSJIBNB TIFMM NJEEFO TJUF 	ದ
 JO +BQBO JOEJDBUFT UIBU UIJT
DPHOJUJWF BTTPDJBUJPO QFSTJTUFE VOUJM BU MFBTU UIF.JEEMF)PMPDFOF
BOE NBZ POMZ IBWF CFFO USVODBUFE CZ UIF BSSJWBM PG SJDF BOE
NJMMFU BHSJDVMUVSF DB  DBM #1 " TJNJMBS BTTPDJBUJPO CFUXFFO
FBSMZ QPUUFSZ BOE BRVBUJD SFTPVSDFT IBT BMTP CFFO JEFOUJGJFE JO
BEKBDFOU SFHJPOT PG &BTU "TJB TVDI BT 4BLIBMJO *TMBOE 	  

BOE UIF ,PSFBO 1FOJOTVMB 	ದ
 )FSF QPUUFSZ BQQFBST JO UIF
&BSMZ BOE .JEEMF )PMPDFOF BOE GSPN UIF PVUTFU EFNPOTUSBUFT
DMPTF BTTPDJBUJPO XJUI QSPDFTTJOH PG NBSJOF GPPET
0VS DVSSFOU SFTFBSDI BMTP JEFOUJGJFE BO JNQPSUBOU OFX QBU
UFSO XIJDI JT UIBU QPUUFSZ XBT VTFE UP QSPDFTT B CSPBEFS TQFD
USVN PG BRVBUJD GPPET JO UIF &BSMZ )PMPDFOF JODMVEJOH TIFMMGJTI
GSFTIXBUFS GJTI BOE B HSFBUFS SBOHF PG NBSJOF UBYB 5IJT DPSSF
TQPOET UP TJHOJGJDBOU DMJNBUF XBSNJOH DB  ZFBST BHP XIJDI
NBZ IBWF SFEVDFE TBMNPOJE TUPDLT JO /PSUIFSO +BQBO 	 

QSPNQUJOH B TXJUDI UP PUIFS BRVBUJD TQFDJFT CVU BMTP DSFBUFE
HSFBUFS PQQPSUVOJUJFT GPS JOTIPSF GJTIJOH BOE TIFMMGJTI HBUIFSJOH
UISPVHI UIF FYQBOTJPO PG UIF NBSJOF TIFMG 	
 "MTP BU UIJT UJNF
QPUUFSZ USBEJUJPOT CFHBO UP GMPVSJTI XJUI HSFBUFS WBSJBUJPO JO
GPSNT BOE WPMVNFT SFGMFDUJOH JOUFOTJGJFE VTBHF 8F TVHHFTU UIBU
UIJT SFQSFTFOUT BO JNQPSUBOU DIBOHF BXBZ GSPN UIF TNBMMTDBMF
BOE TQFDJBMJTFE VTF PG QPUUFSZ JO UIF -BUF 1MFJTUPDFOF UP B HSFBUFS
VUJMJUBSJBO GVODUJPO JO UIF &BSMZ )PMPDFOF BT GJTIJOH BOE TIFMMGJTI
HBUIFSJOH JOUFOTJGJFE 8IFUIFS UIJT DIBOHF TFSWFE BT B ESJWJOH
GPSDF GPS UIF XJEFSSBOHF EJTQFSTBM PG IVOUFSHBUIFSFS QPUUFSZ
GSPN&BTU "TJB JOUP TVSSPVOEJOH BSFBT BMPOH BRVBUJD FDPUPOFT 	

OFFET UP CF UFTUFE UISPVHI GVSUIFS PSHBOJD SFTJEVF BOBMZTJT BOE
HSFBUFS ".4 SBEJPDBSCPO EBUJOH PG FBSMZ QPUUFSZ TJUFT
'JOBMMZ XF BSF VOBCMF UP FYQMBJO FJUIFS UIF JOWFOUJPO PG
QPUUFSZ JO UIF -BUF 1MFJTUPDFOF PS JUT NPSF WBSJFE BOE JOUFOTJGJFE
VTF JO UIF )PMPDFOF JO QVSFMZ GVODUJPOBM UFSNT *OEFFE BRVBUJD
GPPETXFSF VOEPVCUFEMZ FYQMPJUFE CZNBSJUJNF&BTU"TJBO IVOUFS
HBUIFSFST XFMM CFGPSF QPUUFSZ BQQFBSFE 	
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B NPSF DPNQFMMJOH BSHVNFOU 8F TVHHFTU UIBU QPUUFSZ XBT JOJ
UJBMMZ EFWFMPQFE BT B OPWFM QSFTUJHF UFDIOPMPHZ EVSJOH QFSJPET
PG TFBTPOBM QPQVMBUJPO BHHSFHBUJPO GPDVTFE PO DPPQFSBUJWF IBS
WFTUJOH PG NJHSBUPSZ GJTI TVDI BT TBMNPOJET 'SPN UIF TUBSU PG
UIF )PMPDFOF IPXFWFS JU XBT QSPEVDFE JO TJHOJGJDBOUMZ MBSHFS
RVBOUJUJFT BTTPDJBUFE XJUI JOUFOTJGJDBUJPO PG BRVBUJD SFTPVSDF
FYQMPJUBUJPO BOE JODSFBTJOH TFEFOUJTN
.FUIPET TVNNBSZ
8F PCUBJOFE  DFSBNJD TIFSET BOE  BEIFSJOH DBSCPOJTFE
SFTJEVFT GSPN  BSDIBFPMPHJDBM TJUFT UISPVHIPVU UIF +BQBOFTF
BSDIJQFMBHP "TTJHOBUJPO UP UIF *ODJQJFOU PS *OJUJBM +ďNPO XBT
CBTFE PO QPUUFSZ UZQPMPHZ PS JOEFQFOEFOUMZ UISPVHI UIF ".4
SBEJPDBSCPO 	$
 EBUJOH PG BTTPDJBUFE PSHBOJD NBUFSJBMT
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	 H
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